Monthly time series data on millet prices from twelve markets in Bamako, Mali are studied in an error correction model. Contemporaneous correlation among innovations from this model are examined using directed acyclic graphs. Results suggest that price information is discovered in the Niarela and Ouolofobougou markets and translated to other local markets via the largest central market, Medine. A five CFA franks per kilo differential between price in Niarela and price in the other eleven markets is persistent over time and not well-explained. In the long run Niarela is the dominant market, accounting for about two thirds (66%) of the variation in price in all other markets. Ouolofobougou is important in all markets, except Niarela, in the very short-run, accounting for almost 50% of the price variation in several markets in contemporaneous time. Its importance shrinks to less than ten percent in these markets at the longer horizon.
about $820 per year (as estimated by Purchasing Power Parity income equivalence and reported by the CIA, see http://www.cia.gov/publications/factbook). Transportation is limited to small trucks, automobiles, bicycles and walking. There are no good public transportation services. Accordingly, local markets are an important institution for allocation of food among consumers.
Retailers throughout the country sell to consumers in small quantities in standardized units (kilograms) or in traditional measures. Except for the Niarela market, small quantity sales are generally the rule for Bamako markets. In the Niarela market, sellers market in large lots to wholesalers who buy for resale in other Bamako markets (see the discussion given below).
Bamako is structured with many local markets. A brief description of each follows:
Niarela is located in the center of the city. It is the largest wholesale market in the city.
Traders operating in the market get their product from all production areas of the country.
Traders sell their products to other regions within the country facing low production or trade with buyers from other countries like Burkina Faso, Niger and Mauritania. Most of the millet coming to Bamako transits by this market. Niarela is a distribution market, providing millet to the other markets within the city and is attended by wholesalers, retailers and daily consumers.
Consumers frequenting this market are those who have transportation means or live close to this market
Medine (Medina Koura) also is located in the center of the city, about a mile and half from Niarela. Medine receives products directly from all production areas and Niarela. This market is both a wholesale and a retail market, attended by consumers who live nearby. Traders from other countries attend this market when they do not meet their needs in the Niarela market.
It is not uncommon to find some sellers in this market have connections or agreements among themselves. They pool their stocks to meet a demand from another trader (who can be a Malian dealing with an NGO, government or a foreign trader). Similar pooling arrangements are found in the Niarela market. The Medine market provides millet to other markets within the city.
Fadjiguila is located about three miles northeast of Medine. The market receives product from producers in the Koulikoro area and transit grain from Medine. The market is attended primarily by retail sellers and consumers. Fadjiguila is not attended by buyers from other regions or from other countries. But, traders from Medine or Niarela could send some of their stock to a partner in this market, who will take the millet at a given price and sell it at the market price. If the given price is higher than the market price then the wholesaler incurs storage cost, as there is limited storage at the Fadjiguila market. Alternatively, if the market price is higher than the given price, the partner keeps the difference and pays storage cost (if the storage facility does not belong to him). Of course this is true in all the markets.
Niamakoro is located about six miles south of Niarela. The market receives most of its product from Niarela and neighboring farmers in the rural areas. This market is similar to Djikoroni is located about four miles southwest of Niarela. Again, the market receives product from Niarela and from farmers in the rural area. Traders from Guinea (a neighboring country) frequently attend this market. Djikoroni is populated mostly by poor households, which buy daily consumption quantities. In this market only consumers and retailers trade. Carrying capacity is very low compared to other markets in Bamako.
Ouolofobougou is located approximately one mile west of Niarela. This market receives product from Bougouni and Niarela markets. Traders who attend this market are small quantity wholesalers coming from the rural area. They attend this market because they have storage facilities and have partnership with the retailers operating in other markets in the city. Daily consumers, who live nearby, also attend the market. The market is attended also by traders from Mauritania. Loads coming to the market are limited and mostly are person-to-person relationships.
Sogoniko is located about three miles south of Niarela. Product flows to Sogoniko are from Niarela or from small farmers in the rural area. This market accommodates numerous trucks for transportation station (storage) after they unload their merchandise. Sogoniko is a relatively small market and attended mostly by relatively poor daily consumers. The users of traditional units are female retailers who live in the nearby rural areas. They sell small quantities to earn enough money to buy their daily needs of sugar, oil and other staples.
Magnambougou is geographically close to Sogoniko. It is a relatively small market attended only by consumers and retailers. The market receives products from Niarela and small producers in the rural areas. This market has characteristics similar to those of the Sogoniko market. Households in Magnambougou are relatively wealthier than those in Sogoniko, but the quantities they buy are for daily consumption Badala (Badalabougou) is located about two miles south of Niarela. The market receives essentially all of its product from Niarela. The Badala neighborhood is populated by relatively wealthy households. The market is small in size and attended by consumers only. Price in this market is generally higher than other markets because of the living standard of local households.
Consumers are daily consumers who buy small quantities for their families.
Lafiabougou is located about four miles west of Niarela. The market receives products from neighboring farmers and Niarela. It is attended mostly by consumers. Retail sellers in small stores and ladies selling small quantities populate the market. Daily consumers take these prices because they do not have enough income to buy large quantities or do not have transportation means to go to other markets that might offer better prices.
Dibida is located in the trade center about two miles from Niarela. It is a retail market attended by small businessmen and foreign elites. This market is generally considered to be one of the most expensive markets in Bamako. Retailers are mostly females, who clean their products and put them in small bags of one kg or two kg.
Faladje is located about four miles southeast of Niarela. The market is retail. It receives products mostly from Niarela and small farmers living nearby. Faladje is a residential area and households are generally wealthier than the average Bamako resident. Consumers buy small quantities for daily needs. 
Method for Analysis
Here is a summary of the method of analysis used in the paper. As we are studying prices from markets that may be subject to arbitrage, both through time and across space, we have strong prior beliefs that prices will be non-stationary (see Samuelson 1971) , so that any individual market's price over time will not be tied to its historical mean. However, we expect that prices in local markets will be tied together, so that prices from one market will not wander off (up or down) independent of the behaviour of prices in other markets. More formally we expect prices in our twelve-market study to be cointegrated. Let P t denote a vector that includes m nonstationary prices (m=12 in this study). Assuming existence of cointegration, the data generating process of P t can be appropriately modeled in an error correction model (ECM) with k-1 lags (which is derived from a levels vector autoregression (VAR) with k lags):
where ∆ is the difference operator ( The parameters on the above ECM can be partitioned to provide information on the longrun, short-run and contemporary structure. The long-run structure can be understood through testing hypotheses on the β ; the short-run structure can be studied through testing hypotheses on α and i Γ (Johansen and Juselius, 1994; Juselius, 1995; Johansen, 1995) . Finally, the contemporaneous structure can be summarized through structural analysis of t e or more conveniently though the directed graph analysis of Σ , as described recently in Bessler and Lee (2002) and Bessler and Yang (2003) .
The number of cointegration relations, r, can provide preliminary information on the longrun structure of market interdependence. The rank of Π (i.e., row rank of β ) determines the number of cointegrating vectors. Trace tests on the eigenvalues of Π are used to determine r in our twelve market study (Johansen, 1991; Johansen and Juselius, 1990) . Under competition, we expect that we should see m-1 (= 11) cointegrating vectors among our twelve market sample.
That is to say, following Samuelson (1952) , Ravallion (1986) and Engle and Granger (1991) we should see pair-wise cointegrating vectors:
. . Examining the full cointegration space spanned by β can produce fruitful information on the long run structure of market interdependence. We are particularly interested in whether some markets are actually excluded in all or some of the identified long-run relations. The hypothesis can be expressed as follows:
Likelihood ratio tests (Johansen, 1991; Johansen and Juselius, 1990) are conducted below on this hypothesis. Here R' is a design matrix of zeros and ones placed to exclude various markets from the cointegration space (see Hansen and Juselius 1995 for details).
The parameter α defines the short-run adjustment to perturbations in the long-run relations. Stated alternatively, tests on α are on the weak exogeneity of its associated series; these are tests on whether some market prices are unresponsive to the deviation from long-run relations. The hypothesis is framed as:
where B is a design matrix similar to R for expressing the particular hypothesis under study. The appropriate likelihood ratio tests can also be employed to test the hypothesis.
Hypotheses H 2 and H 3 are considered below as we find cointegration (see discussion below) among millet prices from our twelve Bamako markets.
It is well recognized that, like standard VAR models, individual coefficients of the ECM are hard to interpret. Under such cases, innovation accounting may be the best description of the dynamic structure (Sims, 1980; Lutkepohl and Reimers, 1992; Swanson and Granger, 1997) .
We estimate the parameters of equation (1) using the maximum likelihood procedure of Johansen (1992) . We re-express the error correction model as a levels VAR by algebraic manipulation of the estimated coefficients. We then conducted innovation accounting based on the equivalent levels VAR to summarize the dynamic interactions among the twelve market prices.
The information on the contemporaneous structure of interdependence may be explored by examining the causal relationship among innovations in contemporaneous time t, across markets based on the variance-covariance matrix of innovations (i.e., residuals) from the ECM (Spirtes et al., 1993) . We investigate the use of directed graphs in providing help in providing data-based evidence on ordering in contemporaneous time t, assuming the information set on Σ t is causally sufficient. A Bernanke ordering may be used with the structure found with the directed graphs on contemporaneous structure (see Bernanke 1986 or Doan 1995 .
Directed Graphs
A directed graph is a picture representing the causal flow among a set of variables. Lines with arrowheads are used to represent such flows, so that the picture A B indicates that variable A causes variable B. A line connecting two variables, say C -D indicates that C and D are connected by information flow but we cannot tell if C causes D or vice versa. The fundamental notion which allows us to assign direction of causal flow to a set of variables is that of screening-off phenomena and its more formal representation in terms of d-separation (Pearl 2000) . For three variables E, F and G, if we have variable F as a common cause of E and G so that E F G, then the unconditional association between E and G will be non-zero, as both E and G have a common cause in F. If we measure association (linear association by correlation), then E and G will have a non-zero correlation. However, if we condition on F, the partial correlation between E and G will be zero. Common causes "screen-off" associations between their common effects. On the other hand, say we have variables H, I and J such that H I J.
Here we have I as a common effect of H and J. H and J will have no association (zero correlation if we constrain ourselves to linear association); however, if we condition on I the association between H and J is non-zero (the partial correlation between H and J, given I is nonzero). Here we say common effects do not "screen-off" associations between their common causes.
These screening-off phenomena associated with common effects and common causes have been recognized in the literature for some fifty years now; see, for example, Orcutt (1952) , Simon (1953) and Reichenbach, (1956) . However, it is only recently that they have been formally introduced into the literature for assigning causal flows among three or more variables.
Key to this modern re-birth is the technical work of Pearl and his associates (see 2000). Pearl and his collaborators have formalized these screening-off notions, with the idea of d-separation, which gives the formal connection between causal flows and probability representation. Spirtes, Glymour and Scheines (1993) have incorporated d-separation into an algorithm (PC algorithm) for assigning causal flows among a set of greater than three variables (see the appendix for details).
Description of the Data
We study monthly prices from November 1989 (written below as 1989:11) through April 1999 (1999:4) for each of the above twelve markets. The data have been collected by three groups over the last ten years: SIM (Systeme d'Information du Marche'), which evolved to OMA (Observatoire du Marche' Agricole) and DNSI (Direction Nationale de la Statistique et de l'Informatique). Table 1 gives the mean, standard deviation and coefficient of variation and their ranks among our sample of twelve markets on prices from each market over the entire sample period (1989:11 -1999:4) . Notice that mean price is lowest in the Niarela market, being more than 5 CFA franks (CFA) per kilogram lower than the average price observed in the other eleven markets (the mean price of the other eleven markets excluding Niarela is 107.39 CFA per kilogram and the mean of the Niarela market is 101.61 CFA). This 5 CFA/kilogram differential appears to be stable through time as we obtain similar results by looking at sub-periods: for the period 1989:11-1994:8, the mean price in Niarela is 82.58 CFA/kilo, while the overall average for Bamako is 87.50 CFA/kilo. For the period 1994:9 -1999:4 the average price in Niarela is 121.33 CFA/kilo and for all of Bamako the average is 126.89 CFA/kilo. Recall that Niarela, while frequented by final consumers, is primarily a wholesale market where farmers and middlemen sell millet to retailers or other wholesalers who then resell to consumers at other local markets. Given that few consumers frequent this market (transportation is expensive), it is expected that we would see some divergence between the Niarela average and the average price in the other 11 markets. Yet a 5 CFA per kilogram difference is perhaps unexpected if the difference is just due to transportation. Dibida, a retail market located about two miles from Niarela, shows an overall average of about 107 CFA per kilo. One wonders whether prices offered to or negotiated by wholesalers are different from those offered to or negotiated by consumers (discount pricing for large sales).
Results
While Niarela ranks lowest (12) on price (see table 1), it ranks seventh on standard deviation of price and first (highest) in terms of coefficient of variation on price. The latter indicating that this market shows relatively more price variation than the other eleven markets.
Of course one might expect this result, as Niarela is primarily a wholesale market, reflecting exchange between wholesalers and retailers.
The market receiving the highest average price over our sample is Badala, which we characterized above as serving one of the more wealthy Bamako neighborhoods. Badala receives an average price of more than two CFA per kilogram above the average of the other markets (the average for all markets excluding Badala is 106.74 CFA/kilo., while the average price paid in Badala was 108.79CFA/kilo.). Badala's high ranking in terms of mean price also carries over to a high ranking in terms of standard deviation in price and coefficient of variation in price (it ranks second on the latter). Of course, these initial results on average prices do not take into account the time series properties in the data or the information flow between or among markets; e.g. prices in alternative markets probably are not independent.
Time Series Properties
As we are studying prices as they evolve through time, it may well be expected that they will individually look much like a random walk, as new information perturbs price away from its most recent level and not as a draw from its long-run mean. Economic agents operating in Bamako who anticipate higher prices next month can buy the commodity today, hold it until next month (store it) and garner profits from such action (of course there may be imperfect arbitrage in these markets and thus this behaviour may only be approximately illustrative of what is going on in the Bamako millet market). Such argument suggests that millet price in Bamako may not be mean stationary. Given that time series data from these twelve markets are non-stationary, it is plausible that they share one or more stationary relations. Just as we argued that economic agents can anticipate price movements over time in any one market, they too can anticipate price movements between markets. Economic agents can observe and anticipate price movements between two or more of these markets and make arbitrage profits by buying in one market and selling in one or more of the others. Such behaviour would induce cointegration in the twelvemarket data set (see Engle and Granger 1991) . Table 3 presents a series of trace tests for cointegration. The table is set up following the sequential testing procedure suggested by Johansen (1992) , where we begin testing for zero cointegrating vectors (r=0) with the constant in the cointegrating space. If we reject this first test, we move on to test r=0 with the constant outside the cointegrating space. If we reject this hypothesis, we return to tests of r less than or equal to 1, with the constant inside the cointegrating space. We continue until we first fail to reject the null hypothesis. In our case this is indicated in table 3 by the "#" sign at nine cointegrating vectors with the constant inside the cointegrating space.
It is possible that, while nine long-run stationary relations are present in our twelve Bamako millet markets, one or more of the markets will not be a part of any of these nine vectors. Table 4 presents tests in which each market is excluded from the cointegration space.
The null hypothesis for each row of the table is that the market listed in the far left-hand column is not in the cointegration space. The test is distributed chi-squared with nine degrees of freedom (as we are placing a zero associated with market i in each of the nine vectors). We reject the null for each market, suggesting that each market is part of at least one cointegrating vector. Notice, however, that the Niarela market has the lowest chi-squared statistic (21.87), indicating it is the closest to not being rejected of our twelve markets. Table 5 gives test of weak exogeneity on each market. Here we are asking the question of whether each market responds to perturbations in the cointegrating space. So, if our price data in period t is such that we are out of long-run equilibrium, as represented by any one of the nine cointegrating vectors, does market i respond to that disequilibria? Our null hypotheses tested for each row is that market i does not respond to perturbations in any of the long run equilibrium (cointegrating vectors). Using a 5% significance level, we see that eight markets appear not to respond to such perturbations: Badala, Djikoroni, Fadjiguila, Faladie, Magnambougou, Medine, Niamakoro and Niarela. Put another way, Dibida, Lafiabougou, Ouolofobougou and Sogoniko are the markets that change to restore the long-run equilibriums when new information upsets them.
The estimated error correction model is not reported here, as individual coefficient estimates are difficult to interpret. Readers interested in such information may contact the senior author for these numbers.
Equation 3 gives the contemporaneous correlation between innovations in each of the twelve market prices. Here we list the lower triangular elements of the contemporaneous correlation matrix in the order: Badala, Dibida, Djikoroni, Fadjiguila, Falldie, Lafiabougou, Magnambougou, Medine, Niamakoro, Niarela, Ouolofobougou and Sogoniko. We list abbreviations of each market at the top of each column of equation (3) 
Probably the most striking observation from equation (3) or Ouolofobougou and these markets go through Medine, they too are potentially as important or more important than Medine. Deeper questions related to the relative size of these influences on other markets, both in contemporaneous time and at lagged time, need to be addressed to make stronger statements on price discovery. Forecast error decompositions and impulse response analysis, presented below, provide such relative information. Table 6 gives a measure of uncertainty in each market and rankings associated with the error correction model and the directed graph given in Figure 2 . The uncertainty modeled here is that associated with predicting each series (zero, one and twelve months) into the future. So that if a consumer in period t plans to frequent the Badala market in period t+1, the uncertainty he/she would face, if he/she used our error correction model, equation (3) Clearly, the ranking on standard deviation in table 1 is misleading if we want our rank to communicate "source" of new information, as it ranks Niarela seventh and thus among the least risky markets. In table 6, after we take into account the interrelationships through time and across markets, Niarela is the most risky market. So, an economic agent (a consumer) who processes efficiently information, both across markets and through time, would find Niarela the most uncertain, even though it's volatility as measured by the standard deviation of price (without efficient adjustments due to time and across markets) suggests it to be among the least risky markets. Furthermore, our standard deviation column from table 1 ranks Badala as among the "most risky," yet when we account for the information communicated through our error correction model, Badala becomes one of the least risky markets.
While the information communicated in table 6 indicates that some markets are more risky than others, whether the shocks in those markets are viewed as "new information" by the other markets or just "noise" can be studied through the moving average representation of our error correction model. The scale on each sub-figure is difficult to read, as we are combining all responses on one graph.
Our purpose for this is not to convey explicit numerical responses but to give the reader a sense or feel for the responses from viewing the overall pattern in one graph (the interested reader can contact the second author for the explicit values at the address given above). The pattern that jumps out of figure 3 is the strong influence of the Niarela market on every other market. The responses give us information that coheres well with that discussed above from table 7. Niarela dominates in the long-run.
Conclusions
We have studied monthly millet prices observed over the years 1989 -1999 from twelve markets in Bamako, Mali. Our results show that price from each of these twelve markets is nonstationary and thus not tied to any particular historical mean. Market liberalization policies, which began in the early 1980s, had the objective of decentralized private market decisionmaking. If successful, such non-stationary behaviour is fully expected to accompany such policies. Our results show, as well, that these twelve markets are tied together in nine long-run cointegration relationships. This result too is to be expected from open economies, as new price information in one market ought to be translated to other markets, through the act of arbitrage.
However, we expected to see eleven cointegrating vectors rather than nine. Yet, each of the twelve markets is in the cointegration space -suggesting that each market contributes some information to these nine independent sources of long-run variation in price. This result suggest that some of the twelve markets are not performing as arbitrage points, but doing so in conjunction with at least one other market. A result which may be consistent with the reduced number of cointegrating vectors is the low average price in the primary market (Niarela), where farmers and first handlers (wholesalers) meet retailers and consumers. The average price in this market is 5 CFA per kilogram below the average price in other markets. This differential appears to be stable over time, as we find similar differences on means calculated over early and late time sub-intervals. One would think that arbitrage would reduce this price to close to zero, as consumers can shop in this market as well as other markets in Bamako. While the lack of good transportation for consumers may explain part of this price difference, one might look at other "causes" as well.
Market traders may be using a "heuristic" of lumping two or markets together (treating them as one market). It may be that one or more of the (nine) stable long-run relations found is between a major market (say Niarela) and a linear combination (the average price) of two or more lesser markets. This behaviour would be consistent with our finding nine long-run relations and all twelve markets participating. The result would be labeled "heuristic" in the sense that each of the "lesser" markets is not treated as a separate point of price discovery, but only a point of discovery when taken in conjunction with the behaviour of its other "lesser" market (s) brethren. This last point is clear conjecture on our part and does not necessarily follow from our results. A similar result would obtain if the data collection agency sometimes used reported information on one or more markets to "infer" information on other markets. The inferred relation would not be exact (hold at every data point), as then the reported data on the markets would be collinear, which they are not. Again, we have no knowledge that such reporting occurs and, in fact, we suspect it does not, but the fact that we have less than the expected number of cointegrating vectors is at least consistent with such behaviour. Other explanations for our results, involving unmeasured transport costs may serve as well (see Baulch 1997 for discussion of this last consideration).
In addition, to the above result, we found several markets did not respond to shocks (perturbations) in the long-run (cointegrating space). In fact, only four markets, Soguniko, Ouolofobougou, Lafiabougou and Dibida, respond to such shocks. This result may indicate a form of price leadership exists in the Bamako market for millet, as eight markets appear to be non-responsive to movements in the long-run pricing surface. Further work, exploring institutional arrangements, common ownership of supplies across markets and long-term marketing agreements among wholesalers and retailers would be fruitful to help sort out causes for this non-response of price from several markets.
Our time series methods were augmented using recent results from the directed acyclic graphs literature. Here we found that the market described above as the primary market where farmers and first handlers met retailers and consumers (Niarela) was exogenous in contemporaneous time. Thus information on price appears to originate in this market along with another market, Ouolofobougou. Both of these markets translate their new information to Medine, the largest market. Price information is then passed-on in contemporaneous time to
other Bamako markets by way of this Medine connection. Dynamic forecast error decompositions and impulse response analysis indicate that Niarela is the prime market for discovery of the price for Millet in Bamako.
The empirical regularities uncovered here ought to provide motivation for theoretical work on price leadership and more detailed testing on strategic relations among markets (or participants in markets). Additional information on average income of consumers in each local market, storage capabilities of merchants in each market, presence of and percentage of storage capacity owned or operated by particular merchants and transport costs (or good proxies for such) will be most welcomed for future research. Note to table 2: The three columns under the heading "DF" refer to the Dickey-Fuller test on the null hypothesis that the price data from the market listed in the far left-hand-most column are non-stationary in levels (nondifferenced data). The test for each series of price data is based on an ordinary least squares regression of the first differences of prices from each market on a constant and one lag of the levels of prices (undifferenced prices) from each market. The t-statistic is associated with the estimated coefficient on the lagged levels variable from this regression. Under the null hypothesis the statistic is distributed in a non-standard t. Critical values are given in Fuller (1976) . The 5% critical value is -2.89. We reject the null for observed t values less than this critical value. The associated Q-statistic is the Lung-Box statistic on the estimated residuals from the above described regression. Under the null hypothesis of white noise residuals Q is distributed chi-squared with 25 degrees of freedom. The pvalue associated with this Q statistic is given in the column immediately to the right of the Q-statistic. We reject the null hypothesis for large values of Q or for low p-values (i.e. p-values less than .05).
The four columns listed under the heading "ADF" refer to the Augmented Dickey Fuller test associated with the null hypothesis that price data from the market listed in the far left-hand-most column are non-stationary in levels (same null as above). Here the test is of the same form as that described above, except that k lags of the dependent variable are added to the right-hand side of the DF regression. Here the value for k is determined by minimizing the Schwarz-loss metric on values of k ranging from 1 to 5. [The ADF regression was run with lags of the dependent variable ranging from one lag to five lags. The Schwarz loss metric was minimized at the value given in the column headed by the label "k".] Again the critical value of the t-statistic is -2.89 and we reject for values of the calculated statistic less than this critical value. Finally, as above, the Q-statistic is the Lung-Box statistic on the estimated residuals from the ADF regression. Under the null hypothesis of white noise residuals Q is distributed chi-squared with 25 degrees of freedom. The p-value associated with this Q statistic is given in the column immediately to the right of the Q-statistic.
Readers may wish to consider Dickey-Fuller and Augmented Dickey-Fuller tests with a time trend included. Here the test is of the same form as those considered in the body of the table, only a trend is included in the DF and ADF regressions. Test t-statistics on the lagged levels in these regressions are given for each market (DF, ADF) as follows: Badala (-1.79, -2.68), Dibida (-1.83, -2.75), Djikoroni (-1.76, -2.97), Fadjiguila (-1.78, -2.90), Faladie (-1.75, -2.62), Lafiabougou (-1.69, -2.98), Magnambougou (-1.69, -2.89), Medine (-1.79, -2.90), Niamakoro (-1.77, -2.88), Niarela (-1.87, -2.82), Ouolofobougou (-1.79, -2.70) and Sogoniko (-1.82, -2.80) . Critical values are given in Fuller (1976) at the 5% level as approximately -3.45. Reject the null hypothesis of non-stationary series for calculated values less than this 5% critical value. As above, the augmented tests all required one lag of the dependent variable to whiten residuals. Table 3 : The number of cointegrating vectors ( r ) is tested using the trace test with the constant within and outside the cointegrating vectors. The test statistic (T) is the calculated trace test, associated with the number of cointegrating vectors given in the left-hand-most column. The critical values (C(5%)) are taken from Table B .2 (within) and Table B .3 (outside) in Hansen and Juselius (1995, p.80-81) . Tests are on the null hypothesis that the particular series listed in the far left-hand column is not in the cointegration space. The heading "Decision" relates to the decision to reject (R) or fail to reject (F) the null hypothesis at a 5 percent level of significance. Under the null hypothesis, the test statistic is distributed chi-squared with nine degrees of freedom (exclusion from the entire cointegrating space would imply nine zero restrictions, as there are nine cointegrating vectors). Tests are on the null hypothesis that the particular series listed in the far left column is weakly exogenous, i.e., that series does not respond to perturbations in the cointegrating space. The heading "Decision" relates to the decision to reject (R) or fail to reject (F) the null hypothesis at a 5 percent level of significance. Under the null hypothesis, the test statistic is distributed chi-squared with nine degrees of freedom (the hypothesis that market i does not respond implies nine zero restrictions (on the alpha matrix of the error correction representation, see text for further discussion). Spirtes, Glymour and Scheines (1993) have incorporated the notion of d-separation into an algorithm (PC Algorithm) for building directed acyclic graphs, using the notion of sepset (defined below). The PC algorithm is an ordered set of commands, which begins with a general unrestricted set of relationships among variables and proceeds step-wise to remove edges between variables and to direct "causal flow." The algorithm is described in detail in Scheines et al (1994) . More advanced versions (refinements) are described as the Modified PC Algorithm (Spirtes, Glymour and Scheines (1993, p.166) , the Causal Inference Algorithm (p.183), and the Fast Causal Inference Algorithm (p.188). We restrict our discussion to PC algorithm, as it is the most basic and easily understood version (in our opinion) of their contribution. Much of our description will be viewed as subjective, as we have no objective measures of who frequents each market or no objective measure of storage capacity. However, the second author has intimate knowledge of these markets. 2 We do not measure transportation costs between each market. This omission places a cautionary footnote on any results we obtain, as it is possible (but not viewed by the authors as likely) that transportation costs are non-stationary over our period of analysis. In particular, much of the transportation involves pedestrian movement (which would require we measure the opportunity cost of time spent walking between markets). While such a measurement is theoretically sound, we have no measure of this number between each of our twelve markets. For a discussion of tests of market integration when transport costs are missing we recommend the paper by Baulch (1997 
